Differential effects of interleukin-2 and interleukin-4 on protein tyrosine phosphorylation in factor-dependent murine T cells.
Interleukin-2 (IL-2) is a requisite factor for growth and proliferation of IL-2-dependent T cells. At present, the mechanism by which the high-affinity IL-2-IL-2 receptor interaction transmits a mitogenic signal to the cellular interior remains unclear. In this report we have used three murine T cell clones to demonstrate that IL-2 stimulates rapid tyrosine phosphorylation of several proteins. Two of these clones, CTLL-2 and CT6, exhibit a cytotoxic T cell phenotype, while the third, HT-2, was derived from a helper T cell line. All three T cell clones proliferated in response to IL-2 stimulation, but HT-2 cells also proliferated in response to interleukin-4 (IL-4). We comparatively examined the effects of IL-2 and IL-4 on protein tyrosine phosphorylation in these cells by immunoaffinity purification of phosphotyrosyl substrates with an anti-phosphotyrosine monoclonal antibody. Stimulation with concentrations of IL-2 resulting in maximal (10-30 U/ml) or sub-maximal (1-5 U/ml) proliferation caused the rapid tyrosine phosphorylation of 97 and 57 kDa proteins in all three cell lines. The 97 kDa protein was localized in the cytosol, while the 57 kDa protein was detected in both cytosolic and crude membrane fractions. IL-2-dependent tyrosine phosphorylation of an 86 kDa cytosolic protein was observed only in CT6 cells. Tyrosine phosphorylation of 22, 23 and 200 kDa proteins was also observed, but only in the cytotoxic T cell clones. Phosphoamino acid analyses revealed that the 97, 86 and 57 kDa proteins contained phosphotyrosine and phosphoserine residues. Concentrations of IL-2 below the threshold concentration for induction of a proliferative response correspondingly failed to stimulate protein tyrosine phosphorylation. In contrast, growth stimulation of HT-2 cells by IL-4 was not preceded by early changes in protein tyrosine phosphorylation, suggesting that protein tyrosine phosphorylation may not be essential for the induction of IL-4-dependent cell-cycle progression. These results demonstrate that high-affinity IL-2 receptors are coupled to tyrosine kinase activity(s) in T cells. However, the failure of IL-4 to stimulate protein tyrosine phosphorylation in the same cells indicates that enhanced protein tyrosine phosphorylation may not be requisite for growth factor-dependent T cell proliferation.